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ABSTRACT: 

 

An analysis of vegetative debris loading as a critical risk factor to flood-exposed 

infrastructure is explored in this thesis. The broad aim of this study is to understand the 

relationship between severe weather events, flood-exposed infrastructure and vegetative 

debris loading.  

 

Flooding caused  by heavy rainfall is on the increase and drivers such as climate 

variability, flood-exposed infrastructure and possible risk factors such as vegetative debris 

loading are contributing risk factors in the infrastructural failure that occurs. 

 

This exploratory study is important for understanding the possible casual pathways of 

vegetative debris in the river channel and the impact it has on flood-exposed infrastructure. 
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GLOSSARY OF TERMS 

 

Catchment area: an extent of land that where water from snow melt or rain drains 

downhill into a body of water. 

 

Cut-off Low: a cold low depression found in the mid-latitudes where air from the polar 

regions is cut off from the sub-polar belt of low pressure. 

 

IAPs: Invasive Alien Vegetation  

 

Land Cover: the state of the land whether natural or changed by anthropengic forces 

 

Land Use: the human modification of the natural environment into the built environment 

 

Riparian Zone: the interface between the land and the river 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHAPTER ONE: 

INTRODUCTION 

 

1. 1. Background for study: 

 

Since 2003, severe weather events have caused damage to infrastructure in the 

Southern and Western Cape, with flooding destroying culverts, pipelines, bridges 

and roads. Millions of rands have reportedly been lost due to infrastructural failure 

while the indirect impacts that have occurred have not been calculated (DiMP 2002, 

2004, 2005, 2006, 2007). More recently, the Cederberg Municipality sustained 

losses of R36.8 million in flood damage, largely attributed to infrastructure failure. 

(Cederberg Report 5-12 July 2008). Post-event analysis of events in the Western 

Cape has often documented vegetative debris loading as a risk factor for 

infrastructural loss.  

 

Despite the notable absence of published literature on debris loading in flash floods, 

anecdotal reports from municipal engineers, local residents and environmental 

managers identify this as a significant cause of the public infrastructure loss (DiMP 

Reports 2003, 2004, 2005, 2006, 2007).  Post-event analysis reports make constant 

reference to vegetative debris loading as a possible source of damage and this has 

been explored in the thesis. 

 

 In the context of the climate change risk profile of the Western Cape, severe 

 weather events, such as those associated with flood-losses, are expected to 

 increase in the near future. 

  

1.2. Study Aims and Objectives: 

 

The project aims to investigate the relationship between vegetative debris and 

infrastructure failure associated with the riverine flooding that occured in the 

Citrusdal area in July 2008. Specifically this study intends to:  

 

� Describe the July 2008 cut-off low weather event and its general impacts in the 

Western Cape  

� Identify and document bridges and culverts which experienced riverine flood 



damage due to the July 2008 weather event.  

� Identify infrastructural failures associated with vegetative debris loading. 

� Collect, describe and classify debris associated with these infrastructural 

failures. 

� Identify, document and describe other contributing risk factors for infrastructure 

failure. 

� Characterise possible causal pathways for infrastructural damage associated 

with vegetative debris. 

� Generate a conceptual framework for vegetative debris loading as a contributing 

risk factor to infrastructural failure. 

 

1. 3. Limitations  

Initially the study was delayed due to a change in the proposed study area. Claims of 

vegetative debris loading that had occured in the Southern Cape were found to be 

unfruitful with no specific locations identified. The study was redirected to the Citrusdal 

area after the flood events of July in the Western Cape. This offered the oppurtunity to 

collect fresh information and data immediately after the event.  

 

It must be noted that for the purpose of this study, all contributing risk factors to 

infrastructural failure due to vegetative debris loading were identified. These factors were 

not integrated in detail nor summarised into a comprehensive framework in which to be 

analysed as this goes beyond the scope of an honours study.  

 

There are several limitations that are inherent in a study of this kind. These include the 

range of literature as well as spatial, temporal, and anecdotal limitations, discussed in 

more detail below:  

 

1.3.1. Literature: 

Minimal literature was available on the subject of vegetative debris loading. 

Unpublished papers referred to accounts of vegetative debris loading but no 

published literature on a national  or international scale was found. Therefore the 

study became an exploratory exercise.  

   

1.3.2. Time and Space Constraints: 

Distance to the study site was substantial and this made travel to the research area 



expensive and time-consuming. The scope of the study was limited to three 

locations and two river systems.  

 

1.3.3. Research Matter Constraints 

Debris clearing and the time elapsed after the endangering flood event may have 

resulted in the loss of important additional data. Due to the fact the researcher was 

not present at the research site during the actual flood event, to some extent 

educated assumptions informed the project. This may be problematic because 

although the impacts of vegetative debris loading are evident they cannot be certain. 

Difficulty with identifying vegetation occurred because a lot of the debris had been 

uprooted or cut. By the time of analysis the leaves had fallen off and the 

trunk/branches had lost moisture and colour, making identification difficult. Some of 

the vegetation had also been in the river water for a while, making it even more 

difficult to identify. Another complication was that in some cases, interviews were 

difficult because of language differences and therefore valuable data was potentially 

lost. 

 

 1.4. Ethical Considerations 

 Confidentiality with various key informants has been respected where necessary. 

 Results of the study have been shared with private companies who have helped 

 with data access. Objective research methodolgies had to be adopted in order to 

 understand the often and contrasted positions of various institutions and key 

 informants.  

 

1.5. Organisation of the thesis 

 The thesis has been structured on the following basis:  Chapter One outlines the 

 research and its aims and objectives. Chaper Two reviews appropriate literature 

 and then places the study into a conceptual framework. Chapter Three 

 contextualises the research and frames certain policies that need to be understood. 

 Chapter Four explains the methodology and how the study was undertaken. 

 Chapter Five describes the research findings and Chapter Six analyses the findings. 

 Chapter seven concludes with a discussion and conclusion.  

 

CHAPTER TWO:   

LITERATURE REVIEW AND CONCEPTUAL FRAMEWORK 



 

2. 1. Introduction 

 Despite repeated accounts of vegetative debris loading in recent Western Cape 

 flood events, little published literature addresses this issue. In the absence of formal 

 literature devoted to vegetative debris loading this study was informed by four 

 distinct clusters of contributing literature: These included climate variability and 

 severe weather; weather-induced flood risk and associated losses; riparian ecology 

 and invasive vegetation and civil engineering and infrastructural design. Reference 

 was also made to literature discussing the conceptual framework on which the study 

 is based. 

 

2. 2. Climate Variability and severe weather 

 Climate variability refers to the variations in the occurrence of extremes, mean 

 states and standard deviations of the climate. This applies to all levels of temporal 

 and spatial scale. The variability can be attributed to internal forcings which occur 

 within  the climate system and the external forcings that are anthropogenic or 

 naturally occuring (IPPC Website, 2008). In the context of the Western Cape  

 projected future climate situation, research suggests that the Northern and Western 

 Cape are most at-risk to 'climate-induced warming and rainfall change' in South 

 Africa (Midgely, 2005). In the Western Cape, the general climate is projected to 

 become warmer and drier and rainfall is expected to become more irregular with 

 greater intensity.  

 

 In the South African climatic context cold fronts are critical determinants and must 

always be  considered together with cut-off lows, westerly waves and depressions. 

They are characterised by cold air moving in from the south/south- west and can 

produce several days of cold conditions, including heavy rainfall and often high wind 

speeds. Large bands of cloud are associated with these systems extending far 

inland. Cut-off lows often precede these systems. A cut -off low is an unstable cold-

cored depression. These systems account for many of the flood-producing rainfall 

experienced over South Africa (Tyson and Preston Whyte, 2000).  

 

 With this changing climatic scenario, extreme events such as cut-off lows producing 

 heavy rainfall are expected to increase. Ultimately this will impact on the social and 

 environmental sustainability particulary the most vulnerable geographical areas  and 



 communities. The costs of such extreme events will have increasing implications for 

 government expenditure in the future (Midgely, 2005). 

 

2. 3. Flood risk and associated losses 

 

2.3.1. Flood trends within Africa 

 Endangering flood events reportedly comprise the greatest proportion of recorded 

 disasters in Africa, estimated at 21% (Sum Low, 2005). This is further reflected in 

 recent flood losses during the seasonal rainy season all over Southern Africa.   

 

2.3.2. Changing flood topologies 

According to Action Aid, “Flood hazards are natural phenomenon, but damage and 

losses from floods are the consequence of human action.” (2006). There exist four 

classifications of flooding in the urban areas. These include localised flooding, small 

streams in urban areas, major rivers and wet season flooding. Land use/land cover 

change is a major contributor to the endangering nature of flood events in major 

rivers. Floodplains for example are constantly being degraded because of 

increasing agricultural use (Midgeley, 2005). This causes increased levels of run-off 

which in turn changes river flow dynamics (Action Aid, 2006). The category of 'major 

rivers' is analysed for the purpose of this study. The dynamics of the river system  

are looked at in relation to the other contributing factors causing a flood event in a 

riverine system. 

 

2.3.3. Flood experience in the Western Cape 

These general trends in the national context are consistent with documented and 

unpublished studies of flood events in the Western Cape. DiMP reports (2003, 

2005, 2006, 2007) have documented flood events every year since 2003 in the 

Western and Southern Cape and  these flood events are increasing in severity. This 

flood experience in the Western Cape is increasingly becoming a problem with 

roads and primary commodities such as agricultural produce being affected. 

“Lessons learned from the impacts of recent floods and drought show clearly the 

vulnerability of the agricultural and infrastructural sectors...” (Midgeley, 2005) 

  

2.4. Riparian Ecology and Alien Invasive Vegetation 

 



2.4.1. Riparian Ecology and Riverine Flooding 

The riparian zone is the interface between the land and the river. This zone is 

extremely sensitive to change and therefore land use/land cover change and 

alien invasives have a massive impact on this zone. 

 

2. 4.2. Impacts of IAPs on the riparian zone 

The encroachment of invasive alien vegetation (IAPs) on ecosystems is becoming 

an increasing threat to the services provided by the natural environment. Invasive 

alien species especially when located in the riparian zone pose a threat to the water 

security and the indigenous vegetation surrounding it. This is because many, such 

as the Acacia Saligna are pioneer species that thrive after being cut or burnt down. 

Alien invasive species have very different characteristics to the indigenous 

vegetation. For example the roots are shallower and therefore stability of the banks 

is less secure. In a flood event this vegetation is easily ripped out of the riparian 

zone. Control of IAPs has become a major challenge in protecting South Africa's 

water resources.  

 

2. 4.3. Frequently occuring IAPs in South Africa 

IAPs constitute a signifcant threat to many ecosystems in the Western Cape 

compromising the water integrity in many riparian zones. While WFW has 

prioritized 20 species in the Western Cape, some are particulary destructive in 

the South Africa context. The following examples are (taken from the Nature 

Conservation Coorporation Handbook); 

 

 Acacia mearnsii more commonly known as Black Wattle. Originally from Australia, 

 the Black Wattle was introduced to South Africa in the 1800s. It causes problems 

 with the water table because of its high demand for water (TAPSSA, 1992) and for  

 this reason is considered by some environmentalists to be the most problematic 

 weed species. (Agricultural Research Council, 2006). The Black Wattle is especially 

 common along rivers (Matthews, 2004). Mechanical as well as chemical control is 

 needed to clear these plants. 

    

 Acacia saligna more commonly known as Port Jackson, originally comes from 

 Australia. This species was introduced to South Africa for its sand stabilization 

 capacities and as source of tannin. After the Black Wattle was introduced  and was 



 found to be a better source of tannin, the Port Jackson was neglected and left to 

 spread along the riparian regions of South Africa. Control of this plant is particulary 

 difficult as it thrives after it has been burnt or cut down, so a combination of 

 mechanical, chemical and biological forms of clearance need to be used. 

 (Matthews, 2004) 

 

 Acacia cyclops more commonly known as Rooikrans. This plant was also 

 introduced into South Africa with the aim of drift sand control. It is usually found in 

 the form of low shrubs in both coastal areas and in fynbos regions. This plant 

 produces a lot of seeds, dispersed by birds. Rooikrans is easier to control than the 

 other two acacia species and can be merely cut down. Herbicide is not needed to 

 prevent regrowth 

 

 Cortaderia selleoana more commonly known as Pampus Grass is a highly 

 adaptable grass originating from Europe. It produces up to a thousand seeds in its 

 lifetime and therefore is considered as invasive in South Africa. Chemical as well as 

 mechanical means of removal are needed (www.bbc.co.uk)  

  

 Eucalyptus, more commonly known as the Gum Tree, is native to Australia. These 

 alien invasives are highly flammable. There are more than 700 different species  of 

 Euculaptus and many have adapted to South African conditions. This tree was 

 introduced in South Africa in the 19th century. It uses a lot of water and kills off 

 surrounding  vegetation by releasing chemicals into the soil. All three forms of 

 removal are used in slowing down growth and removing this vegetation. 

         

2. 5. Civil Engineering and Infrastructure design 

 

2.5.1. Civil engineering and structural flood mitigation 

“Civil engineering is the practise of developing, designing, improving and 

maintaining the built and natural environment so people can live and work 

efficiently” (Department of Civil Engineering UJ, 2008). In the context of this 

study, civil engineering interventions relate to bridges and culverts. Alexander 

(2000) reports that if a structure is not built according to certain standards and 

requirements it cannot withstand a flood event. The general approach of a civil 

engineer in building bridge structures is to apply a certain factor of safety to the 



structure (Alexander, 2000). Despite even careful design construction there is 

always a possibility of failure. The combination of 'natural hazard', such as the 

surrounding environment in reaction to heavy rainfall (and increasing severity 

and frequency of this rainfall), and other hazard factors such as vegetative 

debris all play a role in the potential risks to a structure, making the risk factor or 

probablilty of failure extremely difficult to calculate. Therefore the designing of 

such structures becomes a problem specifically in areas with minimal capital for 

infrastructure.  

 

2.5.2. Engineering design for bridges in flood-exposed areas 

Recent flood events in the Western Cape have illustrated that bridge 

infrastructure is particulary at risk of failure. Civil engineering approaches 

typically apply a certain safety factor to bridge design in flood-prone areas. 

However hydrological issues are a cause for concern in the design phase. The 

estimates of the flood return period are probabilty-based and have a degree of 

uncertainty. The design of a bridge structure does not always adequately take 

into account these uncertainties, providing enough room for error. While this 

approach is used for 'bigger' infrastructure that connects national roads and 

main roads it is less rigourous when applied to district and local infrastructure 

found in the agricultural areas.  

 

2.5.3. Infrastructure maintenance 

Maintenance is a factor that is often disregarded once the structure is built and 

this is particulary crucial in flood prone areas. With changing climate scenarios, 

regional and local government needs to consider building and maintaining these 

structures to ensure sustainability and to reduce the risks in case of a flood 

event. This however has severe cost implications that are often beyond the 

capacity of local municipal budget constraints. (Midgely, 2005).  

 

2. 6.  Conceptual Framework 

 

2.6.1. Introduction 

 A conceptual framework is needed to conceptualise the research and provide a 

 framework for categorising the relevant factors. In this study Pelling's model of 

 environmental has been adapted.  



 

2.6.2. Pelling's Model of Environmental Vulnerability 

Pelling's model divides the pathway to realised risk into two components: hazard 

and vulnerability. The hazard component, in terms of Pelling's model, would be the 

sudden onset weather event producing heavy rainfall. The components of 

vulnerability consist of exposure, resistance and resilience. These components are 

described in Chapter Seven in the applied adapted framework. Figure One below 

shows Pelling's model of vulnerability. 

 

 Figure One: Pelling's model of environmental vulnerability 

 

2.6.3. Adapted conceptual framework 

 Pelling's model of environmental vulnerability was adapted to suit the vegetative 

 debris loading factor identified in this study. Instead of social exposure, resistance 

 and resistance, the physical component of vegetative debris is examined. 

 

CHAPTER THREE:  

RESEARCH CONTEXT 

 

3. 1. Introduction 

This chapter outlines the geographical, historical and climatological context of the 

research area. Included in this is the economic loss data and a description of the 

general impact of the flood event in July 2008. The chapter also introduces the policies 

of the Department of Water Affairs and Forestry's Working for Water clearance 

programmes. 

 

3.2. Background to the Cederberg Municipality and the case study area 

 The Cederberg Municipality incorporates the following areas: Citrusdal, Clanwilliam, 

 Elandsbaai, Graafwater (North and South), Heuweisig, Hopeland, Lamberts Bay, 

 Piketburg and Vredendal. The Cederberg economy is largely driven by agriculture, 

 forestry and fishing. Catering and accommodation also make up a substantial 

 proportion of the local economy (Cederberg Municipality).  

 

Figure Two: West Coast District Municipality (2008)  

 



Inequality underlies the socio-economic problems in this Municipality. Depopulation is 

escalating as young, educated persons continue to leave the area. Agriculture contributes 

over 40% of the area's economy with trade the second biggest contributing factor. This is 

significant in terms of what factors in this area are at risk during an extreme weather event 

and the challenges this poses for sustainability (Olifants Doorn Area Assessment, pg 4). 

 

The area forms part of the Cape Fold Belt and consists of Table Mountain Sandstone. 

Interesting weathered formations are found in the Cederberg area (Cederberg 

Municipality). IAPs are a problem in the Cederberg area and much of the infested area is 

in the riparian zones. Acacias (Port Jackson and Black Wattle), Pines, Syringa, Eucalyptus 

(Gum Trees) and Prosopis constitute some of the most invasive species and account for 

about 80% of the total water use by invasive alien plants. In the Cederberg area these 

plants are slowly being eliminated through the DWAF Working-for-Water programme.  

 

3.2.1. Citrusdal  

The three study areas in the study fall just outside the town of Citrusdal. The town is a 

rural service center which serves the community of citrus farmers with all their basic 

needs. Job opportunities in the area generally come either from small retail outlets in 

the town or from farm labour in the area. This makes the Citrusdal area prone to socio-

economic problems in the event of a flood-event destroying critical infrastructure. 

Smaller-scale infrastructure such as bridges connecting farmlands, serve an important 

function in this area, for transportation of citrus crops to the market as well as general 

access of farmland dwellers to the town service center.  

 

The area experiences a Mediterranean type climate. During the winter months (May-

July) it experiences cold, wet weather with dry and hot summers in which temperatures 

often reach 46 degrees. The majority of rain falls between June and September. Mean 

annual rainfall is between 400-500mm (Olifants Doorn ISP P4). A large percentage of 

this area is agricultural, with most irrigated plots producing citrus, specifically oranges. 

Water usage is predominantly for irrigation and is essential for citrus growth for the 

local citrus-growing economy which in turn provides the area with job opportunities 

through farm labour (Olifants Doorn ISP P3). 

Figure Three: Olifants Doorn Assessmnet Pg 4 

 

3.2.2. The three study locations  



The three locations studied fall into two river systems, Boschkloofsrivier and 

Boontjierivier. These fall under the Olifantsrivier sub-area (E10A-G). The catchment 

area is 2888km² and drains into the Clanwilliam Dam further downstream (Olifants 

Doorn ISP P4).  

 

Location One (32°34' 33'' S, 19°01'  27'' E) is found 2.6km outside the town of 

Citrusdal and is situated low down in the catchment in Boontjiesrivier and has a gradual 

gradient. On the south side of the river, citrus, specifically oranges, are cultivated. On 

the north side of the river, a woodchipping factory is located. 

 

Location Two (32°33' 34'' S, 19°03' 23'' E) is found 7km outside the town of Citrusdal 

situated higher up in the catchment in Boschkloofrivier, has a very steep gradient and 

banks have been built up around the river.  

 

Location Three (32°37' 57'' S, 19°05' 15'' E) situated 8km outside the town of Citrusdal 

is found on the Boontjiesrivier. This location is found higher up in the catchment than 

Location One. 

 

3. 3. Department of Water Affairs and Forestry: Working For Water Programme 

The Conservation of Agricultural Resources Act No 43 was passed in 1983 to protect 

soil, water resources and vegetation. This act specifies the measures neccessary to 

combat and eliminate weeds and invader plants. The act states that it is a criminal 

offense to allow certain species to grow. These species are categorised in terms of this 

invasiveness. First category is completely prohibited and it is an offense to grow them. 

An example of this is the Long Leaf Wattle. The second category is prohibited unless 

grown in places that have been allocated or demarcated for growth, for example, for 

commercial purpose. Examples are Port Jackson, Pine, Eucalyptus and Rooikrans. 

This vegetation is found along the rivers in the Cederberg municipality. The third  

catergory, such as the Jacaranda, is still permitted to be grown but no additional 

planting may occur and the removal of these plants is not necessary (Nature 

Conservation Corporation Document, 2007).  

 

Working for Water (WFW) is a South African initiative which combines the combating of 

alien invasives as well as addressing the problem of unemployment in South Africa. It 

specifically focuses on employing rural women and the disabled. This initiative was 



formed in 1995 by the South Africa's Department of Water Affairs and Forestry. Since 

the formation of this programme, water security has been enhanced due to the 

elimination of invasive species (www.scienceinafrica.co.za). 

 

The programme is conducted on both government and privately ownned land. 

Landowners have an obligation to clear IAPs on their land and WFW's programme 

monitors this. The programme conducts three sets of visits to each farm. The first visit 

is an intial cutting scheme whereby WFW personnel go onto the land and cut down the 

alien invasives. The second visit is the first follow up during which any growth is cut 

down and herbicide is applied to the stumps. The second follow up is to ensure that the  

vegetation has been controlled and has not been allowed to spread. WFW has to 

remove the debris to a distance of 30m away from the riparian zone. In some areas the 

removal of the debris is problematic where catchments are located higher up or on 

steep embankments. WFW have been present in the Citrusdal area for over five years 

with clearance schemes along the Olifantsrivier and all its tributaries.  

 

3. 4.Overview of the July weather event 2008 

The following section details the flood event experienced in the Cederberg Municipality 

from the 4- 12 July 2008. 

 

3. 4.1. July 2008 cut off low 

Wet and cold conditions were experienced all over the Western Cape which ultimately 

resulted in prolonged heavy downpours for approximately 7-8 days. This was caused 

by a slow-moving cut-off low pressure system. In the Cederberg area torrential rainfall 

was experienced 

 

3.4.2. Recorded impacts in Citrusdal Region 

This heavy rainfall resulted in infrastructural damage, crop damage, loss of life and 

displacement of people in the Citrusdal region. Most damage occurred in the low lying 

areas where infrastructure and crops are most prone to flooding. Recorded estimates 

from the Cederberg Municipality reported R36.8 million in flood losses.  

 

CHAPTER FOUR:  

METHODS 

 



   4. 1. Introduction 

The research was undertaken as a case study of the July 2008 flood event in the Citrusdal 

area between Boschkloofsrvier and Boontjiesrivier. The research took place over three 

separate field visits in 2008 on the 23 July, 24 July , 01 October. The study specifically 

investigates three locations of infrastructural failure in which vegetative debris was 

reported to have played a significant role. The exploratory nature of the study required the 

development of an iterative methodology involving qualitative and quantitative data drawn 

from both secondary and primary sources. Both qualitative and quantitative data collection 

methods were used. This collection involved primary and secondary data.   

 

4. 2. Secondary Data Collection 

4.2.1. Data Overview 

 A range of secondary data sources  were used for the course of the study. These 

 included spatial data; rainfall data; reports and newspapers articles and policy 

 documents and guidelines.  

 

4.2.2. Spatial Data Sources 

These included topographical maps and orthophotos from the Chief Directorate of 

Surveys and Mapping in Mowbray Cape Town. Google Earth Images were also 

referred to.  

 

4.2.3. Rainfall and Catchment Data 

The South African Weather Service (SAWS) and ARC Infruite-Nietvoorbij provided 

monthly and daily rainfall data for the Citrusdal area. A geologist calculated 

catchment areas using various methods explained in the Rainfall Data section. 

 

4.2.4 Reports and Newspaper articles 

The July 2008 flood event post-impact analysis report was provided by the 

Cederberg Municipality. DiMP post impact reports (2003, 2005, 2006, 2007) were 

also consolidated. Newspaper articles from the Cape Times and Cape Argus were 

used.  

 

4.2.5 Policy Documents and Guidelines 

An Alien Clearance manual provided by the Nature Conservation Cooporation and 

an Alien Weeds and Invasive Plants Handbook (Henderson, 2001) was used to 



identify species. Contracts used by WFW were provided. 

 

  4.3. Primary Data Collection 

  

 4.3.1. Data Overview 

The primary data collection comprised the field research. This included site 

observations, collection and classification of vegetation and interviews and 

discussions with various key informants.   

 

4. 3.2. Site Selection 

 It was necessary to relocate the geographic focus of the study. While the intial focus 

 was to have been on the Eden district in the Southern Cape due to numerous 

 reports of vegetative debris loading, scoping assessments by the researcher in 

 June found this to be a non-viable study area.   

 After the heavy rainfall experienced in the Western Cape in early July, the project 

 was then relocated to the Citrusdal area. Two sites of bridge failure were identified 

 with the assistance of a district engineer in Ceres who worked on temporary 

 structures immediately after the event. The third location was identified through 

 further investigation and local consultation. These locations were situated in three 

 areas outside the town of Citrusdal, which falls within the Cederberg Municipality.  

 

4.3.3. Site Observation 

Initially, a general analysis of the area was undertaken when first visiting the 

locations. Photographs and observations of the river bank, vegetation in and around 

the riparian zone, and general observed impacts of the flood event were taken. 

Vegetation was collected and samples were taken for analysis to identify species. 

The tables located in Chapter Five show all recorded information which was 

collected on the 23 July and 24 July in two locations as well as a follow up 

investigation of the data on the 01 October 2008 in another identified damaged 

location. The researcher walked 500 metres up and down the catchment from the 

site of the infrastructure failure to observe catchment conditions.  

 

 4.3.4. Semi-structured and telephonic interviews with key informants 

Semi-structured and telephonic interviews were conducted with the following key 

informants (Interviews are located in Appendix 5):  



 

Table One: Number of key informant interview 

 

 

The depth of each interview varied according to how informed the interviewees were 

regarding their particular field, as well as how well the respondent comprehended the 

subject matter in question. General questions were asked with the intention of opening a 

broad discussion. 

 

4. 3.5. Collection of flood-associated vegetative debris 

Vegetative debris was collected at each of the three field sites. Three black bags of 

vegetative debris was gathered from banks, riparian zones and removed for 

identification and classification in Cape Town. 

 

4.3.6. Photographs from field sites 

For each of the three field sites, around 30-40 photographs were taken from in around 

the riparian zone, the catchment area and of the vegetation itself.  

 

4. 3.7. Collection of geospatial data 

Geospatial data such as co-ordinates and altitude of the study sites were obtained 

using a Garmin 12XL Global Positioning system (GPS).  

 

4. 3.8. Field measurements and dimensions 

Field measurements were taken with a tape measure. These included bridge width and 

lengths and culvert diameters. The distance of vegetative debris in relation to the 

riparian zone was also measured.  

 

4. 4. Data Organisation and Consolidation 

 

4.4.1. Overview 

 Methods to quantify and research the problem had to be developed. The 



 information in the data tables were analysed and reviewed, together with the 

 weather event data and anecdotal evidence, to generate possible causal pathways 

 of damage and infrastructural failure. These results were analysed. 

 Recommendations have been put forward and a conceptual framework has been 

 applied to the findings.  

 

4.4.2. General Site Data 

This data was recorded in an MS-EXCEL generated table. This table contained 

information such as riparian and river descriptions used to inform the research. 

 

4.4.3. Rainfall Data 

Analysis of rainfall and return period data was an important component of the data 

analysis and was checked against the Design Flood Estimations  in South Africa by 

Smithers and Schulze (2002). Catchment areas, were determined using the calculated 

polygons made with Global Mapper over Shuttle Radar Topography Mission elevation 

data (90m resolution) and Zulu 7 Satellite Imagery (14.25m resolution) 

 

4.4.4. Vegetative debris  

The vegetative debris was sorted and classified using the handbook, with the 

additional aid of technical specialists in IAPs. The vegetative debris was sorted into 

alien and indigenous vegetation. Species were then identified and then both cut 

and un-cut vegetation were sorted into categories.  

 

4.4.5. Geospatial Data  

This data was used to identify locations and infrastructural damage. The altitudes 

described the catchment height.  

 

4.4.6. Bridge and Culvert Parameters 

Although a detailed engineering analysis of structural bridge parameters was not 

the prime focus of this study, these were discussed with a skilled hydrologist with 

respect to their lack of robustness in flood-prone areas.  

 

4. 4.7. Interviews with key informants 

Interviews were consolidated and analysed. These interviews were used to help 

with location identification and observations that the researcher could not 



observe first hand. The interviews helped with the understanding of the subject 

matter.   

 

4.4.8. Application of disaster risk analytic frameworks 

Data derived on the rainfall hazard and multiple sources of infrastructural 

vulnerability were then consolidated into Pelling's environmental vulnerability 

framework to demonstrate processes of flood risk accumulation in this flood event.  

 

CHAPTER FIVE:  

FINDINGS 

 

5.1. Introduction 

The research findings are presented below. Section 5.2  deals with the general findings 

of the study.  Section 5.3. displays the results of the rainfall data. Section 5.4 focuses 

on fieldsite observations with regards to vegetation, infrastructure and perceptions and 

perspectives on infrastructural flood damage. Finally the chapter concludes with a 

summary. 

 

5.2. Flood-associated impacts from the July 2008 Flood Event 

 

5. 2.1. Overview 

The former premier of the Western Cape, Ebrahim Rasool said: “We are deeply 

concerned about the toll of the floods on the people of our province as well as the 

damage to infrastructure such as roads.” (Cape Times (b)). More than 38000 people 

across the province were affected (Cape Argus (c)). Crop damage and infrastructural 

damage were the highest losses incurred in the area. Citrusdal was one of the areas 

worst hit by the rainfall (Cape Argus (e)). Displacement of people, loss of life and health 

of the affected persons were major concerns of disaster management teams during the 

weather-event.  

 

5. 2.2. Infrastructural Damage 

Municipal accounts (Cederberg Municipality Report 2008) of infrastructural damage 

indicated 5 bridges damaged/destroyed.  Bridges were destroyed as a result of the 

heavy rains and the flooding of the Olifants Rivier and its tributaries. (Cape Argus (e)). 

The Citrusdal area reportedly undertook repairs of 10000km of gravel road after the 



disaster occurred (Cederberg Municipality Report 2008). 

 

5.2.3. Agricultural Impacts 

 Whole orchards were submerged in floodwaters, with the Cederberg Organised 

 Farmers Association sustaining costs of up to R7.2 million in crop damage. This 

 accounts for 10% of their total crop (Cederberg Municipality Report 2008).  

 

 5.2.4. Social Impacts 

At least 160 people were trapped on farms in the Citrusdal area when roads 

were washed away while more than 300 people were displaced with no form of 

shelter (Cape Argus (e)). A farm labourer lost his life due to drowning.  His body 

was recovered, caught in debris about 100 m away from crossing site (Cape 

Argus (i)).  

 

5. 3. Estimation of flood reccurences and intervals 

 

5.3.1. Catchment Conditions  

The catchment area was measured, incorporating approximately the whole river 

catchment area to the outlet point. (The outlet point refers to where the infrastructural 

damage took place in each location. These areas are illustrated in Appendix Six) 

 

 Table Two: Catchment area 

 

5. 3.2. Rainfall Estimations 

 

Daily data obtained from SAWS and Infruitec Nietvoorbij is displayed below in Table 2. 

Monthly rainfall from SAWS was obtained and is displayed below in Table 3. This data 

was used with the help of Design Flood estimations (Smithers and Schultze, 2002) to 

determine the rainfall return periods in years. Data of the rainfall return period was 

extracted and developed into Table 3 to determine the return periods for the Citrusdal 

area. The mean annual rainfall for the Citrusdal area is between 300-400mm.  



 

Graph One : Winter Monthly Rainfall (May-August) 

 

Table Three: SAWS and Infruitec Daily Rainfall Figures for Citrusdal for the Period 03-10 

July 2008 

 

Table Four: Rainfall Return Periods (years) 

Station SAWS no. Duration 2 yr 5yr 10yr 20 yr 50yr 100yr 

1 day 34.4 47.6 56.6 65.3 76.9 85.8 CITRUS

DAL 

(NIVV) 

0062844_A 

2 day 47.1 65.8 78.2 90.3 106.0 118.0 

 

5.3.3. Flood Severity 

The two sets of data show very different values although they were both obtained from 

Citrusdal stations. The SAWS data shows large differences over  the 7 day period 

where the rainfall at the Nietvoornij station displays a value of 92.6mm and SAWS 

displays 186mm. For the purpose of this study, the SAWS data were used. From the 4-

day rainfall of 120.5mm, a return period of 20-50 years was obtained from the Smithers 

and Schultze (2002) return period analysis of extreme value distributions. The 7-day 

rainfall of 186mm was estimated having a return period of 100 years when applying the 
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Smithers and Schultze (2002) return period analysis of extreme value distributions.  

 

5. 4. Fieldsite Observations 

 

5.4.1. Overview 

The following three locations of infrastructure damage were found with the help of 

district engineer working for the Provincial Government of the Western Cape 

(PGWC). The infrastructure damaged comprised of three district structures.  All 

three bridges were repaired temporarily. The map below indicates the three 

locations.  

 

 

 

 

 

 

Figure Four : Citrusdal, Chief Directorate of Mapping and Surveying, Mowbray, Cape 

Town 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.4.2. Description of flood affected infrastructure  

All three locations have had temporary bridge structures built up since the endangering 

flood event. These temporary structures have continually failed in flood events over the 

years and are therefore not robust enough to endure flood events. This infrastructure 

was funded by the Provincial Government of the Western Cape except in the case of 

infrastructure located on private land. The infrastructure is built up temporarily as the 

permanent “...repair of bridges is a fairly lengthy process.” (District Road Engineer, 

PGWC). Designing has to be undertaken, funding required, contracts must be prepared 

and then tenders advertised and evaluated before the structure can be built. 

Infrastructure that was damaged in June 2007 will only be repaired before winter of 

2009 (District Road Engineer, PGWC). Table Five displays the infrastructure in each 

location.  

 

Table Five: Infrastructure and Debris descriptions in each location 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

5.4.3. Identification and description of vegetative debris 

Evidence at the sites showed that vegetative debris impacted on the infrastructure. 

Dead vegetation was found all along the riparian zone, in the river itself and stacked 

along the side. This comprised both indigenous and alien vegetation. It was evident 

that vegetation had been uprooted as well as deliberately cut. Table Six was developed 

to describe proportions of species of vegetation at each location. Table Seven further 

illustrates the proportions of alien and indigenous and Table Eight displays the cut and 

uncut vegetation. 

 

Table Six: Species of debris 



 

 

 

6.  

Table Seven : Alien Versus Alien Vegetation (Percentages %) 

 

Table Eight : Uncut Versus Uncut (Percentages %) 

 

5.5. Perceptions and perspectives on infrastructural flood damage 

 



5.5.1. Introduction 

Perceptions and perspectives were informed by interviews with farmers, district 

engineers, other key informants as well as newspaper articles . 

 

5.5.2. Perceptions from interviews 

Farmers in the area generally agree about the cause of destroyed infrastructure. 

Vegetative debris loading was the first factor unanimously identified in every interview.  

It was explained that vegetation was being cut down but not removed from the riparian 

zone during flood events. It is then washed into the river where it blocks the culverts. 

Secondly, the infrastructure is not designed to withstand a flood event, and lack of 

maintenance of the structures is reported to be another contributing factor in the 

destruction of infrastructure. Some farmers that were interviewed had built a 

'veldpaadjie' to gain access to the town but access was only possible for drivers with 

4x4 vehicles. It significantly extended the travelling time to get to town. (Interview 4) 

 

5.5.3. Perspective reflected in newspaper reports  

Newspaper articles attribute much of the infrastructural damage to debris loading, but 

this is drawn from interview with farmers. According to Public Works MEC Marius 

Fransman  “Subterranean infrastructure is under siege” (Cape Argus (k)). Frasman 

addded that affected municipalities would have to apply for funding from provincial and 

national government in order to receive financial assistance. Longer term solutions to 

the infrastructural problems must be found in order to withstand future floods and 

heavy rain (Cape Times (f)). 

 

 During the flood event, whole orchards of citrus were submerged in floodwaters. 

Western Cape Agricultural spokesperson, Alie Van Jaarsveld, said that citrus farmers were 

worst affected because the harvesting period was almost over and the citrus could 

probably not  be salvaged. Exporting farmers are generally the worst hit because their 

produce  misses international windows of market.  Infrastructural impacts therefore have a 

huge impact on the agricultural sector,  because road closures prevent the produce from 

getting to the market on time in some cases deny farmers access to their farmlands. Daan 

Louw, optimal Agricultural Business Systems, said (Cape Argus  (m)) that “road closures 

around Citrusdal and Clanwillliam might delay the transport of fruit. Definitely the major 

impact will be on getting the product out of the orchards and from orchards to packhouses- 

if it carries on for too long then we will have a serious problem.”  



 

5. 6. Conclusion 

In conclusion, the findings represented above describe the flood event and the factors 

and relationship that contribute toward the vegetative debris loading and infrastructural 

failure. 

 

CHAPTER SIX:  

ANALYSIS 

 

6. 1. Introduction 

Results presented in Chapter Five indicate that vegetative debris loading is a key 

causal factor for infrastructural failure following severe weather events. Findings further 

suggest complex interactions between the natural and the built environment. In the 

presence of severe weather exposure this is exacerbated.  

 

This chapter examines the rainfall and associated flood event as the triggering variable 

for the infrastructural failure. It further examines the characterisitics of the vegetation 

identified at the three study sites and institutional dimensions of alien vegetation 

clearance. This chapter relects on the robustness of infrastructure in the weather-

exposed sites and then applies Pelling's model of environmental vulnerability to explain 

the accumulation of vulnerability conditions. It concludes by proposing casual pathways 

for infrastructural failure associated with vegetative debris loading observed in this 

study. 

 

6. 2. Severe rainfall and flood magnitude 

The difference in rainfall measurements displayed in the findings  could be because 

of the location of the centre of the storm. The SAWS data was used in this study 

because the reports of infrastructure damage such as those experienced this year 

would be reported more frequently than if the data analysed from the Nietvoorbij 

station were used. An example of this is that 65.6mm of rain on the fourth day with a 

return period causing the reported infrastructural damage is unlikely.  

 

Various conclusions, shown in the findings can be made about rainfall data. While 

rainfall extended over a period of seven to eight days, most of the damage in terms 

of infrastructure and crops reportedly occurred on the fourth day. This makes the 



storm of a long duration and more prone to saturating the catchment, resulting in 

the catchment becoming saturated by the fourth day, leading to flooding. Therefore, 

although the rainfall on the fourth day had only a 2-year return period it still caused 

severe flooding and damage.  A return period of 20-50 years was obtained on the 

fourth day of observation. Floods of such magnitude are beyond the design life of 

many of the district roads, culverts and bridges in the Citrusdal area. This was 

further substantiated by the 7-day rainfall of 186mm being estimated having a return 

period of 100 years. Flood production is heightened with steep terrain and these 

locations are situated in a mountainous area.  

 

6. 3. Analysis of vegetative debris  

 

6.3.1. Analysis of Vegetative Findings 

 The findings reveal an unclear pattern in the respective proportions of vegetation 

 that is alien and indigenous and cut branches versus un-cut branches. Tables Six,  

 Seven and Eight in Chapter Five show a significant amount of alien vegetation in 

 each area which is dead and much was observed to have been cut (percentage).  

 There was indigenous vegetation found in the riparian zone and these species were 

 found with roots still intact. Alien invasives were also found with roots intact but only 

 in small percentages.   

 

 6.3.2. Institutional dimensions of alien clearance 

 

 These findings combined with field observations, indicate that the cut alien 

 invasives may come from the WFW programme which worked in all three locations. 

 This is supported by observed presense of stacked debris in the riparian zone left to 

 decompose. This was especially the case when debris could not be removed the 

 allocated 30m from the riparian zone.    

 

 Anecdotal responses from local residents and engineers in the Western Cape claim 

 that the WFW clearance programmes have significant shortcomings in flood-

 exposed areas with vegetation left in the 1:50 flood zone (and not the 1:100 flood 

 zone). Ostensibly, the debris that is left in this zone is eventually swept into the river 

 in flash-floods and is reported to have many consequences. Interviews with farmers 

 and engineers attribute alien invasive clearance programmes as the source of this 



 debris, which finds it difficult and expensive to physically remove  the cut down 

 vegetation out of the riparian zone.This is particulary true in the upper catchments 

 of the Olifantsrivier where the banks have steep gradients and vegetation is difficult 

 to access. Interviews with WFW officially indicated constraints with respect to their 

 involvement on privately owned land. In this respect, private landowners are 

 responsible for their own alien vegetation clearing.  

 

6. 4. Robustness of Infrastructure 

 In the more rural, agricultural areas, temporary district bridges were repaired as a 

quick recovery measure following the flood damage and bridges were not built to 

withstand a severe weather event. This kind of quick 'band-aid' rehabilitation measure 

has been implemented all over South Africa, with roads and bridges being repaired with 

little investment for the short term (Interviews 1 and 8). This was also evident in 

Location One where the same bridge that was washed away in 2007 was destroyed in 

2008 because it was still undergoing 'repair'. Field observations combined with 

interviews indicated significant shortcomings in the robustness of rural infrastructure.    

 

6.5. Application of Pelling's model of environmental vulnerability 

 Pelling's model of environmental vulnerability is illustrated below with exposure, 

 resistance and resilience listed as the three categories into which the casual factors 

 leading to vegetative debris loading are divided. Pelling's model includes a 

 hazard component, which here includes heavy rainfall. The vulnerability component 

 includes vegetative debris and infrastructure. While Pelling's model of 

 environmental vulnerability assists in clustering key vulnerability factors for 

 infrastructural failure, it is constrained in defining specific casual pathways or a 

 progression of vulanerability which lead to impacts.  

 

Table Nine: Vulnerability of structures with debris loading as a risk factor 
 

Type of 
Infrastructure 

Recorded 
Damage 

EXPOSURE RESISTANCE 
(Robustness) 

RESILIENCE 
Adjustment and 
preparation) 

  Physical 
Location 

Environmental 
surroundings 

  

CULVERTS Blockages  In the Rivers  Combination of 
debris in catchment 
and in the river 

Poor maintenance. 
Not built to withstand 
flooding. 'Clearance' 
programmes NOT 
clearing. Design 
criteria and age of 

No removal of 
debris  



infratrsucture 

BRIDGES Totally 
destroyed 
and washed 
away 

Over rivers Debris blocking 
causing localised 
flooding: which in 
some cases causes 
more flooding to 
pick up more debris 
(sediment and veg) 
and causes more 
damage 

Not robust 
temporary structures 
established after 
previous flood event.   

 

ROADS  Roads 
damaged 

Over Rivers Surrounded by 
orchards (land 
cover change) 
which leads to 
increased run-off 

Dirt roads: poor 
maintenance. Age of 
roads  

 

 

6.6. Identifying causal pathways for infrastructural failure associated with vegetive debris 

loading 

The impact that the vegetation has on the flood exposed infrastructure produces a set 

of causal pathways. Initially the vegetative debris that has been left in the riparian zone 

is washed into the rivers with the first set of heavy rains and is lodged into pipelines 

and culverts.  Once this debris has blocked the culverts, the water has no other path to 

follow and is then forced over the bridge and road area and at times it causes severe 

erosion of bridge abuttments. This localized flooding has removed entire bridge 

structures (Location 1, 2 and 3). “Bridges failed due to heavy river flows, often 

worsened by upstream debris” (DiMP, 2003).  

  

Infrastructure is damaged and then repaired, while the debris is usually left within the 

riparian zone to rot.  In the next heavy rainfall event, the resulting floodwaters then entrain 

the debris, which is swept down the river (Photographic evidence, post-event, July 2008). 

Sources experiencing similar events in the Southern Cape have revealed that the same 

debris which destroys infrastructure in the first event is often the same debris that destroys 

infrastructure in the second event. This is because the vegetative debris trapped by 

bridges and culverts is not cleared away timeously or is not cleared at all and is 

remobilised in the next flood event. 

 

CHAPTER SEVEN 

Discussion and Conclusion 

 

7. 1. Introduction 

Chapter Seven concludes with a short discussion of the analysis. Section 7.2. 



discusses the institutional and climatic dimensions of infrastructural flood risk 

management and flood risk research. The Chapter concludes with further future 

research discussions and appropriate methods of doing the research.  

 

7. 2. Discussions 

 

7.2.1. Institutional dimensions of infrastructure flood risk management  

WFW's clearance programmes need to be managed in such a way as to prevent any 

cut vegetation from being left in the riparain zone, especially before a flood event. 

WFW, farmers, early warning systems and muncipal workers need to strength 

relationships and colloborate to make sure that vegetative debris is dealt with and 

cleared.  

 

The accumulation of this risk that has been noted between flood events is due to two 

factors. The bridge strutures that are erected, although temporary, do not get replaced 

wIth permanent infrastructure. In the long term, the costs of these continual 'temporary' 

structures will likely exceed costs of building a permanent secure and safe structure 

initially. The cost-benefit analysis is used, where the benefits to society of having a 

safer and bigger bridge structure in these areas are certainly less than repeated repair 

costs. This is because of the small amount of area that the bridge serves in comparison 

to a bigger structure.  But in a flood event such as the one experienced in the study, the 

smaller, district areas suffer the most because of this lack of foresight. And this is the 

reason that if a permanent more sturdy structure were to be built, the costs would 

outweigh the benefits in the long run.These temporary structures cannot withstand a 

flood event and are therefore destroyed. The debris that blocks culverts is left after a 

flood event to decompose in the riparian zone. With increased frequency of flood 

events this debris will contribute to damage in subsequent flood events.  

 

7. 2.2. Climatic dimensions of infrastructural flood risk management 

The severity and frequency of extreme weather events such as cold fronts and cut-off 

lows are increasing within the Western Cape. This will become an ever-increasing 

problem with projected increases in frequency and severity of flood events with the 

changing rainfall in the Western Cape. (Midgley et al, 2005).  

 

7. 3. Conclusion 



The complex nature of this study calls for further research. The study of weather-

exposed infrastructure needs to be further investigated and the timing of the research 

is crucial because the required research matter is obtained from a quick onset event. 

The debris that is left decomposes and research needs to be done at the time of the  

event. To develop the research into a more comprehensive study, appropriate methods 

need to be established in terms of analysing infrastructure, collecting and identifying 

vegetative debris and recording the severity and frequency of the weather event.  

 

Structural approaches to the issue of vegetative debris loading may not be the  answer 

because of low investment in the smaller, agricultural towns. Non-structural approaches 

such as education and working together with institutions may be the only way to move 

forward and manage the problem once the understanding of the problem is clear. 
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APPENDIX THREE: Interviews 

 

Interview 1:  

District engineer in Ceres. Meeting for location identification 

Date: 18 July 2008 

 

The engineer identified the Boontjiesrivier and Allandale bridges that had been 

'temporarily' restored. He said that the vegeation coming down the river was a major cause 

for concern and once thinking about it, agrees that this could be  a serious problem in 

infrasrtucture failure. He works as a district engineer and is based in Ceres. Although he 

does add that clearance or the burning of vegetation is too costly for WFW. 

 

Interview 2:  

Head of disaster management. Telephonic Interview  

Date: 2 October 2008 

 

Severe weather event now two years running. Before the event, tried to work through 

rivers to clear debris. Working for Water remain a problem with huge stumps and trees 

getting washed down the river with the first heavy rains. This results in bridge failure and 

collapsing of infrastructure in many farm areas.  

 

Interview 3:  

Conservator/Project Manager for the Nature Conservation Coorporation. Discussions and 

Identification of vegetation  

Dates: July, August, October 2008 

 

Alien invasives are a problem in  both flood events and as a fire hazard. Species like Port 

Jackson will always be found in disturbed areas as they are pioneer species and grow 

quickly. Working for water have been known to not clear out the vegetation they have cut 

down, because it is too expensive and at times extremely difficult when working higher up 

in the catchments. Working for Water had no mandate to burn. 

 

 

Interview 4:  

Owner of Allandale Plaas. Telephonic interview  



Date: 2 0ctober 2008 

 

This farmer owns the Allandale farm next to Topdrift. He is adamant that WFW are the 

source of the problem with infrastructure failure. WFW are “supposed to take the 

vegetation 30m away from the river” but do not. Stumps and trees are being washed down 

the river and block up “the pipes” and therefore block the bridge completely. When the 

bridge was blocked off, an alternative route had to be made and himself and his 

neighbours created a “veldpaadjie”  further up long the Topdrift farm to get to town. This 

could only be done with a 4X4 and it took 35 min to reach the town instead of the original 8 

min-10min it takes over the now destroyed bridge.  

 

WFW were working along the Olifants River but are now working in all the tributaaries and 

have been working throughout summer. Another problem, he said are that they bark the 

trees and put poison on the trees. Thet end up rotting and falling right onto his farm 

buildings.  

 

Interview 5:  

Owner of Boontjiesrivier Plaas. Semi-structured interview  

Date: 01 October 2008 

 

This farmer owns an orange farm next to the Boontjiesrivier. This farm has had WFW 

working on it and around the river for 2 years. Photographic evidence shows the 'non-

clearance' of debris on the farm itself. Piet maintains that WFW are a good cause, but 

need to follow through with their project and remove the debris. WFW come in about 

2/3times to remove and from then on, the farmer needs to employ his own people to 

remove and control alien vegetation. He said he had never thought to call and ask why 

they had not removed it. Another major problem that contributes to this is the haevy rainfall 

that has been measured this  season. Usually this region experiences about 400mm 

annually but this year “we have seen up 1.1m  of precipitation).  

  

 

Interview 6:  

Owner of Topdrift Plaas. Semi structured interview 

Date: 01 October 2008 

 



This was a diffcult interview because he could only speak afrikaans. However the interview 

revealed that the bridge in Allandale was taken out for about 2 weeks in which the farmer 

had to find an alternative route in which to get to town. 

 

Interview 7:  

Manager of Woodchipping Industry. Semi-structured interview 

Date: 01 October 2008 

 

He works in the woodchipping industry directly acroos the Boontjiesrivier from the 

Boontjierivier Farm. This industry is loacted next to the Vlakrug farm. Although he was not 

present during the July floods, he said that this specific bridge at Boontjiesrivier had failed 

twice in that time. He said it was built up temporarily and then wiped out again in the next 

heavy rainfalls. Western Cape municipality have claimed to build a bigger bridge to cope 

with such events in the future. This is reportedly to happen 'in the summer'. “They said 

they would do it last summer and that never happened”. He says that vegetative debris is 

“90% of the problem...” when it comes to infrastructural failure. “WFW take it out of the 

river but not the river... zone!” It has only been since WFW have been in the area that we 

have had this problem. No other time have we had a problem. 

 

Interview 8:  

Working For Water in Citrusdal. Telephonic Interview  

Date: 03 October 2008 

  

Have been working in the Olifantsrivier Catchment for past 5 years. Cutting and herbicide 

is used in these areas. Follow up work is done after regrowth, with the spraying of smaller 

vegetation. The debris needs to be cleared once WFW have moved it 30 m away from 

river. This is their responsibility. Some places however, especially in the Citrusdal area, 

farms go right up to river and debris cannot be cleared. They have no mandate to burn 

debris.  

 

 

Interview 9:  

Department of Water Affairs and Tourism, Working for Water. Telephonic Interview 

Date: 03 October 2008 

 



WFW have to carry out the debris 30 m. (Buffer zone). On state owned land, the same 

applies but debris is left to either rot or is cut up into smaller pieces and left to rot. 

Catchment of Olifantsrivier is fairly clean, little alien invasives. Clearance of this debris is at 

times physically challenging given the people working on the project. WFW decide to work 

in a certain area and go in and clean up and in a contract it states that farmers are 

responsible for clearing of the debris. 

 

Interview 10: 

Department of Water Affairs and Tourism, Working for Water Planning co-ordinator 

Date: 10 October 2008 

 

WFW have three phases of removing vegetation. The intial clean up, then the first and 

second follow up. The landowners agreement (appendix five) states (privately owned land) 

that the landowner is responsible for clearing the debris off their land once WFW have 

moved it 30m away from the river. This becomes a big problem when cultivated land goes 

right up to the river edge. 

 

WFW is looking into clearing the debris. Some possible solutions is secondary industry 

coming in and fetching debris and using it in industry. This proves difficult on private land 

because some farmers find it a chore and letting more people onto their land disrupts 

activities. On government land, WFW, cuts the debris into movable sizes and try clear as 

much as possible. Best solution would be too chip the wood and spread it out to bind the 

soil. Problem wth steep embankments, which  is a large percentage of the areas in which 

they work. Women and the disabled who domintae the employment in the WFW 

programme find this difficult especially with steep embankments. Some problems with the 

farmers and alien invasives is that they are not aware of the impact of the aliens and plant 

them as windbreaks and even the smaller flowring aliens like the Oleandar is planted in 

the gardens. This is part of the alien invasive problem. 

 

Research into the recovery of the riparian zone is currently being investigated in WFW's 

programme. This is to create more stabilized river bank systems and try  mitigate against 

the catchment structure being runined by the removal of the invasives. 

 

 

 



 

 

 

 

 

 

 

 

 

 


